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1-15. <Cancelled>. 

16. <TMew> I>is charge device witli a xneteied dose valve for metered discharge of a 
pressurized liquid, wlierein tlie metered dose valve comprises: 
a valve eleraent and 

a metering chantiber with an associated inlet valve and an associated outlet valve, 

wherein the outlet valve is closed and the inlet valve is open in a first position of the 
valve element so that the liquid can fill the metering chamher with a metered dose, 

wherein the outlet valve is open and the inlet valve is closed in a second position of the 
valve element so that the liquid is discharged jfirom the metering charriber to the atmosphere, 

wherein the inlet valve and the outlet valve are closed in an intermediate position of the 
valve element, and 

wherein the valve element is actuatahle aii^d m.ovahle hetween the intermediate and the 
second position enabling a metered dose of the liquid to he discharged dis continuously or hy 
more than one actuation of the valve element. 

IT. (TSfew) Oischarge device according to claim 16, wherein the valve element is 
biased into at least one of the first and intermediate positions. 

18. <^New) Discharge device according to claim IT, wherein the valve element is 
biased by a spring 

19. (New) Oischarge device according to claim 18, wherein the spring is located 
within the metering chamber. 

(ISTew) Discharge device according to claim 17^ wherein the valve element is 
depressible against the biasing force from the intermediate position into the second position. 
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21. (TsTew) Oiscliaxge <levice according to claim 17, wlierein ttie valve eleinent is 
depressible against the biasing force from tlie first position into tlie intermecLiate position, 

22- <TN^ew> discharge device according to claim 21, wlierein a first stop is provided 
whiicJh. defines said intermediate position and wliere in the valve element is depressible until 
the first stop is reached, 

23. (TSFew) Ois charge device according to claim 16, further comprising a first locking 
means jfor selectively loclcing valve actuation or movement fi-om the intermediate position 
into the second position, 

24. (TSXew) Discharge device according to claim 23 a, wherein the first loclcing means 
comprises a first stop which defines said intermediate position. 

25. <^lS[ew) Discharge device according to claim 23^ wherein at least one of the valve 
element, an actuation member associated with the valve element and a locking element is 
rotatable for locking and unlocking the first locking means. 

26. (TSTew]) Discharge device according to claim 23, further comprising a second 
locking means for selectively locking valve actuation or movement from the intermediate 
position into the first position, , 

27. (Isfew) Discharge device according to claim 26, wherein the first locking xneans 
comprises a first stop which defines said intermediate position and wherein the second 
locking means forms a second stop preventing movement of the valve element from the 
intermediate position into the first position due by a biasing force, when the second locking 
means is locked. 
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28- (TSTew) Discharge device according to claim 26^ wherein at least one of the valve 

eleixient-, an actuation member associated with the valve element and a locking element is 
rotatable for locking and nnlocking the second loclcing means, 

29. (ISTew) Discharge device according to claim 26, wherein the first locking means 
is adapted to he unlocked when the second locking means is lock^i and vice versa. 

30. (^New) Discharge device according to claim 26^ further comprising an actuation 
memher associated with the valve element, wherein the actuation memher comprises a 
portion engageable into a recess for forming at least one of the first and second locking 
ineans. 

3 1 . (TSTew) Discharge device according to claim 1 wherein the metered dose valve is 
adapted to completely discharge a metered dose of liqnid from the nietering chamber in the 
second position in a period of time that exceeds at least 2 seconds, 

32. (New> Discharge device according to claim 16^ the metered dose valve is 
movable between a. discharge state and a non-discharge state by twisting of an actuation 
member. 
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£>ISCH:AJ?.GE DEVICE WITH ^ MEXEREO I>OSE VALVE 
Backgroiind of the Invention 

Field, of tlie Invention 

[OOOl] Xlie present invention relates to a discharge apparatus with a metered dose 

valve for metered discharge of a pressurized liquid^ wherein the metered dose valve has a 
valve element and a metering; chamber w^ith an associated inlet valve and an associated outlet 
valve, wher-ein the outlet valve is closed and the inlet valve is open in a first position of the 
valve element so that the liquid can fill the metering: chamher with a metered dose, and 
wherein the outlet valve is open and the inlet valve is closed in a second position of the valve 
element so that the. liquid is discharged from the metering chamber to the atmosphere 

Oescription of Related Art: 

[OOO23 In particular, the present invention deals with a discharge device with a 

metered dose valve for use with pressurized aerosol packs, containers or the liJce, where a 
liquid product is pressurized hy a liquefied or compressed gas or a solid product is suspended 
in a liquefied gas hut is not limited to such paclcs- 

[0003J ]S/lany pressurised aerosol packs contain a metered dose valve that accurately 

measures a single dose of the product within the pressurized reservoir. Such valves are used 
in many applications including^ for example, for delivering accurate amounts of a drug to a 
patient or animal- Generally, the metered dose valve dispenses the total dose when it is 
opened with the user having no control over how much of the metered dose is delivered. In 
most cases,, this is an important aspect of the valve as, for instance, in the case of medical 
inhalers, it is important that the patient receives no less or no more than the appropriate 
metered dose. Oenerally, such metered dose valves are operated by depressing an actuator, 
with firiger pressure wdth the movement stopping only when the open position is reached. 
The metered dose valve is generally spring loaded so that it returns to the closed position 
when finger pressure is released. The majority of such metered dose valves contain an inlet 
valve and an outlet valve, usually with cut gaskets^ The inlet valve connects the canister 
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liq\aid. reservoir witti thie liquiid. to a iii.etering chiamber wliile tlie outlet valve cortciects ttie 
inetering ch.amt>er to the atmosphere. 

[000-4] ^When such valves are actuated by the user, the user is only aware of two 

positions; closed an<i open or ±irst and second. In the first position^ the inlet valve is open and 
the outlet valve is closed. In the second position, the inlet valve is closed and the outlet valve 
is open, "When, in the first position, the metering chamber is maintained full of liquid and 
sealed from^ the atmosphere^ and when in the second position the content of the metering 
chamber is allowed to flow into the atmosphere while tlie metering chanaber is sealed from, 
the liquid pressurized canister or reservoir. 

[0005J On the way from the first 'position to the second position and vice versa^ an 

intermediate position is passed, but the user has no knowledge of this. WTiat the user is 
unaware of is that there is the intermediate position where both the inlet valve and the outlet 
valve are closed. This is because to accurately meter the product, i.e., the liquid^ the inlet 
valve must be closed before the outlet valve is opened. 

Summary of the Invention 
[0006] Xhe object of the present invention is to provide a discharge device that allows 

a metered dose of liquid to be discharged in more than one step or action;^ in particular, 

wherein the discharge can be interrupted and continued. 

[00071 Xhe above object is achieved by a discharge device in which an intermediate 

position of the valve element can be selected so that the inlet valve and outlet valve are 
closed, wherein the valve element can be actuated and moved between the intermediate and 
the second position so that a metered dose of the liquid can be discharged discontinuously or 
in more than one actuation of the valve element. 

[00083 A. basic idea of the present invention is that an intermediate position of the 

valve element can be selected so that both the inlet valve and the outlet valve are closed. 3y 
moving or actuating the valve element between the second position and intermediate position, 
in particular, by depressing and releasing an associated actuation member or the like^ a 
metered dose of liquid contained in the metering chamber can be discharged in more than one 
step. Thus, the user can discharge the total content or metered dose of the metering chamber 
in more than one action. This is possible, because the intea:m.ediate position can be selected 
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T3y tlie liser allowing tlie user to switcli to the second position more tlian once before th.e total 
content or dose of tlie metering cliamber is discliarged.. This is advantageoizs for some 
applications. 

[0009] In connection witb. the present invention, tbe terra "liqutid" has to be 

\inderstood in a broad sense. In particulars^ it shall cover all kiinds of liquids, fluids, mixtures, 
suspensions, liquefied gases, or title likie tbat may be discliarged by a metered dose valve. 
[OOlO] Furtber aspects, advantages and features of the present invention will be 

apparent from the following detailed description of preferred embodiments in conjunction 
with, the accompanying drawings. 

Brief Oesoription of the Drawings 
[OOlll Fig. 1 is a schematic partial section of a discharge device with, a meter^l dose. 

valve according to the prior art in the first position; 

[0012] Fig- 2 is a schematic partial section of the discharge device with the metered 

dose valve according to tlie prior art in th.e intermediate position; 

[0013j Fig- 3 is a schematic partial section of the discharge device with tlie metered 

dose valve according to the prior art in the second position; 

[0014} Fig- 4 is a schematic partial section of the discharge device with, tlie metered 

dose valve according to the first embodiment of the present invention in the first position; 
[0015] Fig. 5 is a schematic partial section of the discharge device with tlie metered 

dose valve according to the first embodiment of the present invention in the intermediate 
position; 

[0016] Fig. <5 is a schematic partial section of the discharge device with the metered 

dose valve according to the first embodiment of the present invention in the second position; 
[0017] Fig, 7 is a schematic section of a locking means of the discharge device in the 

intermediate position; 

[OOlSJ Fig. S is a schematic partial section of the discharge device with the metered 

dose valve according to the second embodiment of the present invention in the first position; 
[0019] Fig. 9 is a schematic partial section of the discharge device with the metered 

dose valve according to the second embodiment of the present invention in the intermediate 
position; and 
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[0020] Fig. lO is a. sdiematio partia.1 section of tlie discliarge device with tli.e metered, 

dose valve according to the second embodiiTieiit of the present invention in the second 
position. 

Detailed Description of the Invention 
JO021] In the figures, the same reference signs are xised for the same or similar 

components, wherein same or similar characteristics or advantage are achieved^ even if a 
repeated discussion is omitted. 

Fig- 1 to 3 show, in schematic partial sections^ a discharge device 1 with a 
metered dose valve 2 according to the prior art. 

[0023] The discharge device 1 comprises a canister, reservoir or container 3 for 

pressniized liqiiid 4, If necessary or desired, the pressurized liquid 4 m^y be stored in a hag 

(not shown) in the container 3. 

[0024] The liquid 4 may he pressurized by a liquefied gas or compressed gas or by 

any suitable biasing means or any other means. If the liquid 4 is stored in a bag within the 
container 4, gas may be used in the container 4 and/or in the bag for pressurizing the liquid 4, 
£O025j The metered dose valve 2 comprises a movable valve element 5 and a 

metering chamber 6 with an associated inlet valve 1 and an associated outlet valve S, 
[0026] The valve element 5 allows actuation of the inlet valve 7 and the outlet valve 8 

and preferably fon:ns a part of these valves 7^ 8. 

[0027] The valve element 5 comprises a first a:?«.ial channel 9 connected with a first 

radial aperture lO and passes through a first gasket 11. The inlet valve 1 is formed by the 
first gaslcet 11, the first channel 9 and the first aperture lO- In the first position shown in 
Fig. 1, the aperture lO opens within the rnetering chamber 6, i.e., is not covered by the 
gasket 1 1 or does not open outside the metered dose valve 2. Thus^ the inlet valve 7 is open 
in this first position so that the liquid 4 can fill the metering chamber <5 due to the pressure in 
the container 3. 

[0028] The valve element 5 further comprises at its other end a second axial 

channel 12 connected with a second radial aperture 13 and passes through a second gaskiet 14. 
This second gaslcet 14, second channel 12 and second aperture 13 form the outlet valve 8. In 
the first position of the valve element 5 shown in Fig. 1 , the aperture 1 3 is either covered by 
the gaslcet 14 and/or opens outside the metering chamber 6, so that the outlet valve 8 is 
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closed. Tiiiis, liquid 4 cartrLot be disctiarged. from tlie metering otianiber 6 tliro\xgti outlet 
valve S in tlie first position. 

In tlie present embodiment, the inlet valve 7 and the outlet valve 8 are of the 
cut gasket type with cross orifices or apertures lO, 13. However^ the valves 7^ 8 may he 
constructed in any other suitable manner, 

[0030I The valve element 5 is biased into the first position. In the illustrated 

embodiment, the metered dose valve 2 comprises a spring 1 5 for biasing the valve element 5 
in the first or upper position as shown in Fig. 1.. Preferably^ the spring 15 is located within 
the metering chamber 6. 

[0031] In the illustrated embodiment, the valve element 5 or the metered dose valve 2 

is mounted by a metal cup 16 to the container 3. In particular,^ the cup 16 is crimped onto the 

container 16. 

t0032] Fig- 2 shows the valve element 8 in a partially depressed position, namely in 

the intermediate position. In this intermediate position, the inlet valve 7 and the outlet 
valve 8 are closed simultaneously. In particular, the first and second apertures lO, 13 are 
respectively covered by first gasket 1 1 and second gasket 1 4, respectively. In the 
intermediate position, the content or metered dose in the metering chamber 6 is isolated from 
both the container 3 and the atmosphere. However, the user of this state of the art metered 
dose valve 2 is not aware of this intermediate position during the actuation of the discharge 
device 1 or metered discharge valve 2, i.e., during the movement of the valve element 5 
towetrds the second position. 

[0033] Fig- 3 shows the valve element 5 in the second position that is finally reached 

due to the pressure applied by a user (not shown). In this second position, the inlet valve 7 is 
closed and the outlet valve 8 is open^ so that the content or metered dose of liquid 4 in the 
metering chamber 6 is discharged to the atmosphere via the second aperture 13^ the second 
charinel 12, and preferably a discharge head^ tube or the like (not shown). The discharge 
from the discharge device 1 or its metered dose valve 2 may be in tihe form of a liquid stream, 
jet, spray, foam oi' solid particles or any other form. 

[00341 WTien the user releases the pressure on the valve element 5, in particular by 

releasing an associated actuation member <not shown), the biasing force returns the valve 
element 5 directly via the intermediate position to the first position, resulting in refilling of 
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tlie meteriixg cfciaiTibcr 6 with. li<jui<i 4. Consequently , tlie prior art metered dose valve 2 is not 
s\iitat3le to d.isotiarge a metered, dose of liqu-id 4 discontimioi^ly or in more tlian one step or 
actuation. 

[0035] In the following^ two enibodiments according to the present invention will he 

described with reference to Figs. 4 to 1 wherein basically only important differences 
between tlie embodiment proposed according to the present invention and tbe discharge 
device 1 witti its metered dose valve 2 of the prior art aceording to Figs. 1 to 3 will be 
emphasized. 

[0036] According to the present invention, a metered dose of liquid 4 can be 

discharged discontinuous ly or in multiple steps from the metering chamber 6. In particular, it 
is possible to depress and release the valve element 5 alternately in a "discbarge state" to 
dischai-ge the metered dose of liquid 4 as desired, but without refilling the metering 
chamber 6 with liquid 4 from the container 3 during this alternate actuation. In particular, 
this kind of actuation is possible because the discharge device 1 or metered dose valve 2 can 
be switched or set into the so-called discharge state permitting this kind of actuation. In this 
discharged state, the valve element is moveable only between the second position and the 
intermediate position alternately^ wherein this second position and this intermediate position 
correspond to the second position and inteimediate position, respectively, as described in the 
introductory part of the description and with regard to the prior art metered dose valve 2. 
[003T3 The metered dose valve 2 can be switched or set also in a "non- discharge 

state." In this non-discharge state, refilling of the rmetering chamber 6 with liquid 4 is 
permitted. In particular, the valve element 5 can return jfirom the intermediate position to the 
first position allowing refill of the nietering chamber 6 Avith liquid 4. Xhis first position 
corresponds to the first position mentioned in the introductory part of the description and the 
one explained with regard to the prior art metered dose valve 2 according to Figures 1 to 3 . 
In particular^ the valve elemeiat 5 returns to the fir^t position upon release due to the biasing 
force of spring 15. 

[00383 Preferably, the switching between the discharge state and the non-discharge 

state and/or vice versa is only possible in the intermediate position. 
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f0039] Preferably J tlie switching between tiie d.iscliarge state and tlie non-discliarge 

state and/or vice versa is performed by rotating tlie valve element 5, an associated actuation 
member IT, a discliarge bead,^ a locking; or bonsing element 18 or the like. 

[0040] However, the switching or locking mechanism could include, additionally or 

alternatively, a catch or ratchet mechanisin or the like. For example, a release button or the 
like could be depressed or actuated in order to switch from the discharge state into the 
non-discharge state without the necessity to rotate or twist any element, 

[0041] Fig- 4 to 6 show schematic partial sections of the discharge device 1 with the 

metered dose valve 2 according to a first embodiment of the present invention. 

Xhe actuation member 17, in particular a discharge head or the like^, is 
associated with and preferably mounted on the valve element 5. The discharge device 1 or 
the metered dose valve 2 further comprises the housing or locking element 18 which 
cooperates with the actuation member 17 such that the following desired function can be 
achieved- 

IOO"43j Starting with the first position shown in Fig- 4-, the actuation member 17/valve 

element 5 can be manually depressed by a user (not shown) from the first position only until 
the intermediate position is reached due to a first stop 19. In particular, a preferably 
protruding portion 20 of the actuation menxber 17 abuts at first stop 1S>. This forms a first 
locking means. 

[0044j By relative rotation between the actuation member 17 and the locking 

element 18 in the intermediate position, i^e,^ in the partly depressed position, the first stop 19 
can be bypassed and the first locking means unlocked, respectively, as shown in Fig. 5, and 
thus, the discharge device is switched fi*om the non-discharge state to the discharge state. It is 
noted that Fig. 5 is a view taken perpendicular the section of Fig, 4. Xhe axis of rotation of 
member 17 is preferably parallel to the axis or direction of actuation of the valve element 5, 
[0045] Then, the user can depress the actuation member 1 7/valve element 5 further 

from the intermediate position shown in Fig. 5 to the second position shown in Fig, 6. Then, 
discharge of liquid 4 starts. Xhe liquid 4 is diseliarged froin the metering ehainber 6 through 
the open outlet valve 8 and an outlet channel 2 1 in the actuation member- 1 7/dischax-ge head to 
the atmosphere. 
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[0046] Wlierx the user releases th.e px-essure on actviation meixitjer 17^ thte valve 

element 5 returns to tHe intemnetiiate position <iixe to tlie biasing foree of spring 15, l>ij.t is 
limit edl in its movement jSrom the intermediate position to the first position hy a second 
stop 21 or second locking ixieans. Xhixs, reaching of the first position and refilling of 
metering chamher 6 arc prevented in the discharge state, i,e,, in the present embodiment in 
this rotational state of the actuation member IT relative to the loclcing element 18. In this 
state, the actuation member 17 and valve element 5 can be depressed and released alternately 
multiple times in order to alternate between the intermediate position and the second position 
to discharge only one metered dose of liquid 4 in multiple steps or discontinuously, as 
desired. 

[004T3 After complete or partial release of the licjuid 4 from the metering chamber 6^ 

the discharge device 1 /metered dose valve 2 can be switched or twisted back into its non- 
discharge state by relative rotation — preferably in the baclcwords direction — between the 
actuation member 17 and the housing/locking element IS to b>x>3.ss the second stop 22 ^ i.e., 
to urdock: the second locking means. 

[0048] Xhen, the valve element 5 will return to its first position after release of the 

actuation ixiembei- 17^ and the nxetering chamber 4 will refill with liquid 4 due to the pressure 
in the container 3 acting on the liquid 4. 

[00491 According to the present invention, the intermediate position of the valve 

element 5 can be selected. While in the first position, the second position cannot be selected 
directly and vice versa. 

[0050] In the first embodiment according to the present invention, the actuation 

member 17 is pressed down and rotated relative to the housing or locking element IS by an 
angle of about for switching between the discharge state and the non-discharge state and 

vice versa. However, any other suitable angle is possible. Depending on the structure^ it 
miight be necessary to twist in opposite directions for switching to the discharge state and 
non-discharge state, respectively. However, it might also be possible to twist in the same 
direction in both cases. 

[OOSl] Fig- 7 shows a schematic curved section of a part of the circumferential wall 

provided by the housing or locking element 18 and illustrates the functioning of the 
first/second locking means. The housing or locking element IS comprises a recess 23. The 
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recess 23 is radially open and preferably stepped in circi:im^ferential direction forming the first 
stop 19 and second stop 22. Xlie protruding portion 20 can engage into ttte recess 23. Fig. 7 
represents the intermediate position in the discharge state as shown in Fig. 5. Arrow 24 
represents the movement between the intermediate position and the second position in the 
discharge state. A.rrow 25 represents the inovement for switching between the discharge state 
and non-discharge state^ i,e,, the relative rotation between actuation member 17 and the 
hoTising/loclcing element IS. Arrow 26 represents the movement between the interm dilate 
position and the first position in the non-discharge state. 

[OOS2] It is apparent from Fig. 7, that the first stop 19 and the second stop 22 can be 

bypassed alternately by the rotation, i.e., if the first locking means is lockied the second 
locking means is nnloclced and vice versa. 

[0053| In the present invention, the metered dose valve 2 allows the. user to select 

three positions: 

(a) the first position where the inlet valve 7 is open and the outlet valve 8 is 
closed; 

(hy the inteim^liate position (ready to nse position) where both inlet and oxitlet 
valves 7 5 8 are closed; 

(c^ the second position where the inlet valve 7 is closed and the outlet valve 8 is 
open, 

[0054j The rotating locking mechanism, according to the present invention for 

allowing the proposed function — in particular, the first and/or second stop 19, 22; the first 
and/or second locking means — ixiay be located within the valve body of the metered dose 
valve 2 or outside of the valve body. 

[OOS5] As already mentioned, the intermediate position and the discharge state ixiay 

be reached firom the first position by depressing, and then, by rotating or twisting the 
actuation member 17. Xhe second position may be reached firom the intermediate position by 
further depressing the actuation member 17. Xo refill the metering chamber 6, the user 
preferably counter rotates the actuation member 17 in the interinediate position into the 
non-discharge state allowing the spring 15 to return the valve element 5 to the first position 
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shown, io Fig. 4. In th.e first position, the inlet valv^e 7 is open allowing liqiiid 4 fi-om the 
container 3 to enter the metering chamher 6. 

[OOS^J In the discharge state^ the user has full control over discharging of* the contents 

of the metering chamber 6 hy depressing the actuation memher 17 from the intemnediate 
position to the second position as many times as it talces to empty the metering chaixiher 6, 
tOOSV] In order to allow easy handling without any stress^ the volume of the metering 

chamber 6 is adapted to the discharge rate preferably such that the time for completely 
discharging one metered dose of liquid 4 from the chamber 6 exceeds at least 2 seconds, in 
particular 5 seconds- Preferably, the volume of the metering chamber is about 5 fxl to 20 ml, 
in particular,^ about lO to 20 ml. 

[0058] In order to allow easy handlings the stroke of the actuation member 17/valve 

element 5 from the first position to the second position in actuation direction should exceed 
2 mm, in particular, 5 mm, 

[0059] It is that also other suitable valve designs can be used, in particular, with 

regard to the inlet valve 7 and the outlet valve 

[0060] The discharge device 1 according to the first embodiment is adapted^ in 

particular, for use upside down, i.e., with the discharge outlet or head/actuation member 17 at 
the lower end- Figs. 1 to 6 show the discharge device 1 in the upright orientation, but with 
the liquid 4 already filling the upper part of the container 3 completely as it is the case in the 
upside down orientation. 

[0061] In the following^ the discharge device 1 according to a second embodiinent of 

the present invention will be described with reference to Figs- 8 to lO, wherein merely main 
differences between the second embodiment and the first en:ibodiment will be emphasized- 
[0062] Xhe discharge device l/nretered dose valve 2 according to the present 

invention comprises a dip hose 27 connected to the inlet valve 7 of the metered dose valve 2 
and a dip tube 28 within the metering chamber 6 and connected to the outlet valve 8- Xhis 
allows, in particular, upright vertical use^ i.e,, w ithout inv ersion of the discharge device 1- 
[0063] Fig. S shows the discharge device 1 in the first position. Fig. 9 shows the 

discharge device 1 in the discharge state in the intermediate position. Fig. lO shows the 
discharge device 1 in the second position, i.e., during discharge of fluid 4- 
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[00^43 Xlie operation an<i function of tlie discliarge device 1 and its metered dose 

valve 2 according to ttie second eml>odiment are tasically the saaxie as the ones of the first 
emhodiment. However, the rotating locking mechanism is constaructed in a slightly different 

nxanner. 

[0065] The housing/locking element 18 has a ring-like fonn and is held hy the cup 16. 

In particular, the element IS comprises an npper ring section 29 and a spaced lower ring 
section 30 as shown in Figs. 8 to lO, The first ring section 29 comprises vertical recesses 23 
aligned with protrxiding portions or Ings 20 of the actuation memher 17 so that these li-igs 20 
can pass trongh the ring section 29 when depressing the actuation memher 17 from the first 
position into the intermediate position. 

[00^6 J In this rotational state (non-discharge state), the lower ring section 30 forms 

the first stop 1 9 at which the Ings 20 abut. Fig, 9 shows the discharge device 1 in the 
intermediate position after twisting the actuation member 1 7 into the discharge state. 
[00^7] In the discharge state, the npper ring section 29 forms the second stop 22 for 

the liigs 20 to prevent refilling of the metering chamber 6 that wonld happen otherwise if the 
spring 1 5 conld return the valve element 5 into the first position/ 

[006S] In the discharge state, the Ings 20 are ahgned with vertical slits or i-ecesses 23 

in the lower ring section 30, so that the Ings 20 can pass throngh the lower ring section 30 
when depressing the actuation member 17 from the intermediate position into the second 
position shown in Fig. lO for discharging liqnid 4 from the metering chamber 6 through the 
ontlet valve S and the ontlet channel 21 to the atmosphere. In the second embodiment^ the 
outlet charmel 21 is preferably formed by a hose-like protmsion of the actuation member 17 
or the like. 

[0069] After release of the actuation memiber 17. the biasing force of spring 15 

returns the valve element 5 and actuation member 17 to the intermediate position shown in 
Fig. 9, and thus, stops discharge of fiuid 4 from the metering chamber 6. In this discharge 
state, the user can depress and release the actuation member 17 as many times as desired to 
discharge the liquid 4- from the metering chamber 6 discontinuously or in respective steps. 
[0070} Finally, the actuation member 17 can be twisted back into the non-discharge 

state. This is possible due to a respective circumferential space for the lugs 20 between t±ie 
upper ring section 29 and tiie lower ring section 30. Then, the sprirtg 15 returns the valve 
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eleiTcient 5 and the actttation member 17 to the first position, and the metering chamher 6 is 
refilled with liqu-id 4- firoixi the contaijner 3. 

[0071] A discharge device with a metered dose valve is proposed in which the valve 

comprises an inlet valve, a metering chamiher and an outlet valve- In order to allow discharge 
of flnid froin the metering chamber in miiltiple steps^ a user can depress and release an 
actuation memher multiple times in a selected discharge state wherein refill of the metering 
chamber with new liquid is pi-evented. 
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Wliat is claimed is: . 

1. Discharge device with, a metered dose valve for meter^l discharge of a pressixrLzed 
Hqxiid, wherein the metered dose valve comprises a valve element and a metering chamber 
with an associated inlet valve and an associated ontlet valve, wherein the ontlet valve is 
closed and the inlet valve is open in a jRrst position of the valve element so that the liquid can 
j&U the metering chamher with a xnetered dose, and wherein tlie ontlet valve is open and the 
inlet valve is closed in a second position of the valve element so that the liquid is discharged 
froin the metering chainher to the atmosphere, 

characterized m 

that an intermediate position of the valve elemeiat can he selected so that the inlet valve and 
outlet valve are closed^ wherein the valve element can he actuated and moved hetween the 
intermediate and the second position so that one metered dose of the liquid can he discharged 
discontinuously or in more, than one actuation of the valve elennent. 

2. Discharge device according to claim 1, characterized in that the valve element <^5) is 
hiased into the first and/or intermediate position. 

3. Discharge device according to claim 2^ characteri^^ed in that the valve elemtent (5) is 
hiased hy means of a spring (^15), preferably wherein the spring C^^) is located within the 
metering chamber C^)- 

4- , Discharge device according to any one of the preceding claims, character! 2: ed in that the 
valve element (5> is depressible^ preferably by ineans of an actuation inember (17), likie a 
discharge head, agair^t the biasing force from the intermediate position into a second 
position, 

5- Discharge device according to any one of the preceding claims, characterized in that the 
valve element <^5) is depressible, preferably by means of an actuation member like a 
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discliarge liead^ against a biasing force from the first position into the intermediate position, 
preferably xmtil a first stop (19) is readied defining tlie intermediate position, 

6. Discliarge device according to any one of tbe preceding claimSj, characterized in that the 
discharge device (1) comprises a first loclcing means for selectively locking valve actuation 
or movement from the intermediate position into the second position. 

V. Oischarge device according to claims 5 and 6, characterized in that the first locking 
means comprises the first stop (19)^ 

8- Discharge device according to claim 6 or 7, characteriz^ed in that the first loclcing means 

is locked and unlocked hy rotating the valve element (5), an associated actuation mem.her 
(17>5 like a discharge head, and/or a housing or locking element CIS) of the discharge device 

CD- 

9. Discharge device according to any one of the preceding claims, characterized in that the 
discharge device (1) comprises a second locking means for selectively locking valve 
actuation or movement from the intermediate position into the first position. 

1 O, Discharge device according to claim 9^ characterized in that the second loclcing means 
fomoLS a second stop (22) preventing movement of the valve element (5) from the intermediate 
position into the first position due hy a biasing force, when the second locking means is 
locked. 

11. Discharge device according to claim 9 or lO, chai~acterized in that the second locking 
means is locked and unlocked by rotating the Valve element (5)^ an associated actuation 
member <17)^ like a discharge head, and/or a housing or locking element (18) of the discharge 
device (1). 
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12. Oiscliaxge device according to any one of claims 6 to 8 and according to any one of" 
claims 9 to 11, cliaracterized in tliat ttie first locking means is unlocked wlien tlie second 
locking means is locked and vice versa. 

13- Oiscliarge device according to any one of claims 6 to 12, ctiaracterized in tliat the 
disclaarge device (1) comprises an actuation member (IV), like a discliarge tiead, associated to 
tlie valve element (5)^ wtierein tlie actuation member CI '7) comprises a preferably protruding 

portion (20) engageable into a recess (23) of a housing or locking member C^^) of the 
discharge device (1) or metered dose valve (2) for forming the first and/or second locking 
means. 

14, Discharge device according to any one of the preceding claims, characterized in that the 
discharge device (1) or its metered dose valve (2) is designed such that the time for 
completely discharging one metered dose of liquid (4^) from the metering chamber (6) in the 
second position exceeds at least 2 s, preferably at least 5 

15, Discharge device according to any one of the preceding claims^ characterized in that the 
discharge device (1> or its metered dose valve (2> can be switched between a discharge state 
and a non-discharge state, in particular by twisting an actuation member (IV), like a discharge 
head, or a housing or locking element (18). 
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>V <iisch.ajrge device witti a metered, dose valve is proposed. Xtie xnetered dose valve 
comprises an inlet valve, a metering cliamber and an outlet valve. In order to allow discharge 
of fl\jid from the metering ctiamber in multiple steps, a user can depress and release an 
actuation meml>er multiple times in a selected disclxarge state wherein refill of the metering 
chamber with new liquid is prevented. 
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Field of the TiweTition 

fOOOl I _X tLe present invention relates to a disctiarge apparatiis witii a metex-ed dose valve gko eor din^g^Gor 
rneter efi di5tcbarg^_of a_^|33::^£saMrized-lji4iii^l > wl icreiiX-i±Le_oxetered do«^e valve Has a, valve eleinejat^ygLd^^ 
xii^lei±aL ^LJ£liambgr.js^illx_mi^^ valve, wl i^rmi3JLhe_Qi xtlet valve 

is .glQSgd-aTid tlTie tn let Vialy e i?^ o piSn iti a-_first T> 05;ittoti of tHe valve element 5iO tbat tjie JliaiAid QarL.jFUl tlxo. 
metering chamber with a m etered dose^ and wliet'ein tlie outlet valve is open and the inlet valve is closed 
nTL,g^^j>.ggj^_4_I>jjgj:!^ ^^^ valve eleijjjgnt s o is diKcjiarg^ed f rom th^^^ to 

the |>3reafi=il^te^^^e3rgi^l. "_.atm 

fOOiiZI ^In particixlar^ the present invention deals with a discharge device with a metered dose valve for 
nse with pressurized aerosol packs, containers or the like^ where a liqnid product is pressnrized hy a 
liquefied or compressed gas or a solid product^ia suspended in a liquefied gas hut is not limited to such 
packs. 

I CK> 03 L— ^ Ivlany pressurized aerosol packs contain a metered dose valve that accurately measures a single 
dose of the product within the pressurized reservoii". Such valves are used in many applications 
including^, for example^ for delivering accurate amounts of a drug to a patient or animal. Generally^ the 
metered dose valve dispenses the total dose when it is opened with the user having no control over how^ 
much of the metered dose is delivered. In most cases^ this is an important aspect of the valve as^ for 
instance^ in the case of medical inhalers^ it is important that the patient receives no less or no more ^€ 
thao th e_m2p rf >pH ate metered dose. Generally^ such metered dose valves are operated hy depressing an 
actuator with finger pressirre with the movement stopping only when the open position is reached. The 
metered dose valve is generally spring loaded so that it returns to the closed position when finger 
pressure is released. Xhe majority of such metered dose valves ha:V«^-with*f^^^^^^in, an inlet valve and an 
outlet valve, usually oc^nfeiinin ^ with cut gaskets. Xhe inlet valve connects the canister liquid reservoir 
with the liquid to a metering chamher while the outlet valve connects the metering chamher to the 
atmosphere. 

|fl ftCI4 J M^hen such valves are actuated hy the user^ the user is only aware of two positions; closed and 
open or first and second. In the first position^ the inlet valve is open and the outlet valve is closed. In the 
second position, the inlet valve is closed and the outlet valve is open. W^hen^ in the first position^ the 
metering chamher is maintained full of liquid and sealed firom the atmosphere^ and when in the second 
position the content of the metering chamher is allowed to flow into the atmosphere while the metering 
chamher is sealed from the liquid pressurized canister or reservoir. 

|OOOS| On the way from the first position to the second position and vice versa* an interm^iiate 
position is passed,, hut the user has no knowledge of this. What the user is unaware of is that there is the 
intermediate position where hoth the inlet valve and the outlet valve are closed. This is hecause to 
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acci:ira.tely meter the prod-iict, i.e.^ 
open.e<i- 



the liqixi<i, tlie ixilet valve miist he closed, before the outlet valve is 



043te^ tS_mximaxv o.£.lhs._Ip.vg^ 
ltM>^^_„ T^he objeet of the present invention is to provide a discharge device that allows to di^ ehar^ c o ne 
a metered dose of 1 1 gni d j^o be dj s eh in more than one step or action, in particular^ wherein the 

discharge can he interrupted and continued. 



fOOOT^ TTie above 



object is acbieve^ by a discharge device aee o r din ^ — to — ei 

t in wbich an Intermediat e: posit ion of the gt^^lairaa. valvg el gaaagnJLcark be 
M.-Ul.^--iBigjt_ valve, 



agl ec j 

mQ„V-ed_Jbjst3a^sxi-Jli.<^-i33Ltsi : ^ 

>ntiiiuou;i^1y or in more th a a on e ac t uation of tbe 



li }IWH J^ A basic idea of the i>resent invention is that an intertnediate position of the valve element can 
be selected so that both the inlet valve and the outlet valve are closed. ]By moving or actuating the valve 
element between the second position and intem:iediate position^ in particular^ by depressing and releasing 
an associated actuation member or the like, ^Tie-^a metered dose of liquid contained in the metering 
chamber can be discharged in m_ore than one step. Thus, the user can discharge the total content or 
inetered dose of the nTetei^ing chamber in more than one action. This is possible, because the intei-mediate 
position can be selected by the user allowing the user to switch to the second position more than once 
before the total content or dose of the metering chamber is discharged. Xhis is advantageous for some 
applications. 

^^r^fOflO^I in ct-> nn^cj:ioin, .with the pr^ent invention, the term "liquid" has to be understood irt_a broad 
sense. In particular.^ it shall cover all Icinds of liquids, fluids, mixtures, suspensions, liquejfied gases, or 
the like that ixLay be discharged by a metered dose valve. 



IIMIIIIX — Further aspects, advantages and features of the present invention will be apparent from the 

following detailed description of preferred embodim en tsv-^^l^ _i n co nj^^ th th e aceompan ying 

drawings s}=3h©w^^ 

JBrtef Oescription of the Drawings 

1001 1 1 T ^i^- 1 ~isa schematic partial section of a discharge device with a metered dose valve 

according to the prior art in the first position; 



Pig. 2. ,i.sa schematic partial section of the discharge device with the metered dose valve 

according to the prior art in the intermediate position; 



1 00 131 Fig- 3 Jj^ a schematic partial section of the discharge device with the metered dose valve 

according to the prior art in the second position; 



lOOl^^ Fig:. 4 — ~-_ma sctiematic partial section ojf the d.isoliarge device wittr tibe metered dose valve 
according to ttie first embodiment of ttie present invention in thie first position; 

Xi ^ g - 5 — ~ -^aa schemLatic partial section of the discharge device with the inetered dose valve 
according to the first emhodiment of the present invention in the intermediate position; 

1001 F ig, 6 =is^ schematic partial section of the discharge device with the metered dose valve 

according to the first emhodiment of the present invention in the second position; 

f001"7] Fip. T .I&SL schematic section of a locking means of the discharge device in the intermediate 

position; 

I001gl1| Fi^^ 8 ;=isa schematic partial section of the discharge device w^ith the metered dose valve 

according to the second emhodiment of the present invention in the first position; 

^1 \ F ig- 9 ±s a schematic partial section of the discharge device with the mietered dose valve 

according to the second emhodiment of the present invention in the intermediate position; and 

|0Q20| Fi^^ lO jBa schematic partial section of the discharge device with the metered dose valve 

according to the second emhodhxient of the present invention in the second position. 

IOO:gtl| In the figures, the same reference signs are ns^i for ttkG same or similar components, wherein 
same or similar characteristics or advantages are achieved^ even if a repeated discussion is omitted, 

XiMi :22 j_ FiK- 1 to 3 show^ in schematic partial sections^ a discharge device 1 with a metered dose valve 2, 
according to the prior art. 

fiiO'Z^J T he discharge device 1 comprises a canister^ reservoir or container 3 for pressurized liq[uid 4. If 
necessary or de^ired^ the pressurized liquid 4 may he stored in a hag (not shown> in the container 3. 

111112 ^ I T he liq^uid 4 may he pressviri^^ed by a liquefied gas or compressed gas or hy any snitahle biasing 
means or any other means. If the liquid 4 is stored in a bag within the container 4, gas may he used in the 
container 4 and/or in the bag for pressurizing the liquid 4. 

f 002g>y The metered dose valve 2 comprises a movable valve element 5 and a metering chamber O with 
an associated inlet valve 7 and an associated outlet valve 8. 



lilO^^I __The valv^e element 5 allows actuation of the inlet valve 7 and the outlet valve 8 and preferably 
forms a part of these valves 7^ 8 , 
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Jiifi^XL==Tfae: valve element 5 oomprises a first axial charmel 9 connected with a fir^t radial aperture lO 
and. passes through a first gaskzet 1 1 . The inlet valve 7 is formed by the first gasket 11, the first channel 9 
and the first aperture lO. In the first position shown in fi ^.__El^ ^ 1, the aperture lO opens within the 
metering chamher 6, i.e.^ is not covered hy the gasket 1 1 or does not open outside the metered dose valve 
2_ Xhus, the inlet valve 7 is open in this first position so that the liquid 4- can fill the metering: chamber 6 
due to the pressure in the container 3 . 

.1 OC>:Z^j L— ^The valve element 5 further comprises at its other end a second axial channel 12 coim^ected with 
a second radial apertnre 13 and passes through a second gasket 14. This second gasket 14^ second 
channel 12 and second aperture 13 ^"o*¥3:,^fcrm the outlet valve 8. In the first position of the valve element 

5 shown in ^:^*r_JEig!^^ 1, the aperture 13 is either covered by the gasket 14 and/or opens outside tlie 
metering chamiber 6, so that the outlet valve 8 is closed. Thus, liquid 4 cannot be discharged fi*om the 
metering chamber 6 through outlet valve 8 in the first position. 

100^Q | In the present embodiment, the inlet valve 7 and the ontlet valve 8 are of the cut gasket type 
with cross orifices or apertures lO, 13. However, the valves 7, 8 maybe constructed in any other suitable 
manner. 

I O 03 O I „The valve element 5 is biased into the first position. In the el^o^^g^ Tlli A stm ted embodiment, the 
metered dose valve 2 comprises a spring 1 5 for biasing the valve element 5 in the first or upper position 
as shown in fi^- ..Eijg > 1. Preferably,, the spring 15 is located within the metering cbamber 6. 

fCI031" p Tn the fwgsse?ryf: ilhistrated embodiment, the valve element 5 or the metered dose valve 2 is 
moxxnted by a metal cup 16 to the container 3. In particular, the cup 16 is crimped os_qiiLq the container 
16. 

|Oi>32| Fi^. 2 shows tbe valve element 8 in a partially depressed position, namely in the intermediate 
position. In this intei-mediate position, the inlet valve 7 and the outlet valve 8 are closed sim.ultaneously. 
In particular, the first and second apei-tui-es 1 O, 1 3 are respectively covered by first gasket 1 1 and second 
gasket 1 4, respectively. In the intermediate position, the content or metered dose in the metering chamber 

6 is isolated fi-om both the container 3 and the atmosphere. 

However, the user of this state of the art metered dose valve 2 is not aware of this intermediate position 
during the actuation of the discharge device 1 or metered discharge valve 2, i. e.^ during the movement of 
the valve element 5 towards the second position. 

|00331 FiR. 3 shows the valve element 5 in the second position that is finally reached due to the 

pressure applied b^^ a user (i^etiiot shown}. In this second position, the inlet valve 7 is closed and the 
outlet valve S is open, so that the content or metered dose of liquid 4 in the metering cham.ber 6 is 
discharged to the atmosphere via the second ai^erture 13, the second channel 12, and preferably a 
discharge head, tube or the like (not shown). The discharge from the discharge device 1 or its metered 
dose valve 2 may be in the form of a liquid stream, jet, spray, foam or solid particles or any otlier form. 
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£13 4- J .__„AVhgrL tlie user releases tlie pressure on the vaWe elemeirt 5, in partioiilar l^y releasing an 
associated actuation meml^er (not sliown^, the hiasing force retiirns the vaH^e element 5 directly via the 
intet-metiiate position to the tlrst i^osition^. resulting in refilling of the metering chan:iher 6 with liquid. 4, 
Consequently, the prior art metered, dose valve 2. is not snitahle to discharge o ne_ia^ metered dose of liqnid 
4 di sco n tiiiHa£vt.e1 y_djgcon^^ or in more than one step or actuation. 

1110351 Tn the following, two emhodiments according to the present invention will be described with 
reference to Figs, 4- to lO^ wherein basically only important differences between the p ropo sed: 

embodiment S r prop osed, according to the present invention and the discharge device 1 with its metered 
dose valve 2 of the prior art according to ^^,^1^^ 1 to 3 will be emphasi2:ed. 

HMi3^ A ccordi n to the present invention, one^^^ metered dose of liquid 4 can be discharged 
€i4s^-^t'i^ii^t^atety di^.i^ixtiiiiAo ii s 1 y or in miiltiple steps from the metering chamber 6. In particular^ it is 
possible to depress and release the valve element 5 alternately in a "discharge state" to discharge the 
metered dose of liquid -4 as desired, but witho\it lefilling the metering chamber 6 with liquid 4 from the 
container 3 during this altem^ate actuation, hi particular, this kind of actuation is possible because the 
discharge device 1 or metered dose valve 2 caia be switched or set into the so-called d4seha::g^.^e d__disgb.aa:^^ 
state permitting this kind of actuation. In this cltise^h^rr^^e disch arized. state, the valve element is moveable 
only^ between the second position and the intermediate position altenaately, wherein this second position 
and this interiiiediate position con-espond to the second position and intemitediate position, respectively, 
as described in the introductory part of the description and with regard to the prior art inetered dose valve 

^jF%e-dj:Sehm=^e--d-e^vi^e-l-- ^^ Tb^ metered dose valve 2 can be switched or set also in a "non- 

discharge gt-a^e^. state," In this non-discharge state, refilling of the metering chamber 6 with liqtiid 4 is 
permitted. In particnlar^ the valve element 5 can return from the intermediate position to the first position 
allowing refill of the metering chamber 6 with liquid 4. This first position corresponds to the first 
position mentioned in the introductory part of the description and the one explained with regard to the 
prior art metered dose valve 2 according to -figf^ia^Hef^ Figures 1 to 3. In parti cialar, the valve element 5 
returns to the first position upon release due to the biasing force of spring 1 5. 

11103^1 Preferably^ the switching between the discharge state and the non-discharge state and/or vice 
versa is only possible in the intermediate position. 

f I Preferably^ the switching between the discharge state and the non-discharge state and/or vice 

versa is performed by rotating the valve element 5^ an associated actuation member 17, a discharge head, 
a locking or housing element 1 8 or the like. 



M owever^ the switching or locking mechanism could include^ additionally or alternatively^ a 
catch or ratchet mechanism or the like. For example, a release button or the like could be depressed or 
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aotxmted in order to switcli from tlie <iischLarge state into the x io i i --<l is eiTLan^ e_jai:m-di s^di^g iM^ state wittkoiit 
the necessit^^ to rotate or twist any element. 

1.0Ci4-l . ^ F i^^ ^ to <5 show schematic partial sections of the discharge device 1 with the metered dose 
valve 2 according to a first emhodiment of the present invention. 

Xl>0-4t£| T he actuation memher 17, in particular a discharge head or the like, is associated te^^j^iJ^ and 
preferahly mounted on the valve element 5. The discharge device 1 or the metered dose valve 2 ftirther 
comprises the housing or loclcing element IS eoop^FartirnrgL-which cooperates, with the actuation memher 
1 V such that the following desired fixnction can he achieved. 

iiMM3X^—— Starting with the first position shown in fez^v Fjg- 4, the actuation memher 4-^-A-^^4^^ l v e 
element 5 can be manually depressed hy a user (not shown) from the first position only until the 
intermediate position is reached due to a first stop 19, In particular, a preferably protruding portion 20 of 
the actiiation member 1 1 abuts at first stop 1 9- This forms a first locking means, 

fOO^Hijll By relative rotation between the actuation member IT and the locking element 18 in the 
intermediate position, i. e.^ in the partly depressed position,, the first stop 19 can be cy^^reo^^e bypassed 
and the first locking means unlocked^, respectively, as shown in ^r^ JElsL. 5^ and thus^ the discharge device 
is switched from the non-discharge state to the discharge state. It h^i: s t o he _is noted that "&^=Eig* 5 is a 
^!g>y--J!iglg^ Q: perpendicular^^Jhg section of fi^_Eijgu 4. Xhe ro t a t i n g axi S jof rot ation of . m jgm hjgxi^ X is 
preferably parallel to the axis or direction of actuation of the valve element 5. 

JJM M Sj _Trh en ^ the user can depress the actuation member 4"?-/-^?^a3-y e 1 7/vaJv e element 5 further fiom the 
intermediate position shown in -fi^Ji gu 5 to the second position shown in ^fi-^-. - Fij?^ 6. Xhen, discharge of 
liquid 4 starts. The liquid 4 is discharged fe^Mr^^^fcjjxi the metering chamber 6 thi-ough the open outlet 
valve 8 and an outlet channel 21 in the actuation member 4-^7— ^--~di^eh£tf'^ e._.lJZ./dijs.cJ3iaxj^^ head to the 
atmosphere, 

^^OQ46]| When the loser releases the pr-essure on actuation member IV, the valve element 5 returns to the 
intermediate position due to the biasing force of spring 15, but is limited in its movement fi-om the 
intermediate position to the first position by a second stop 21 or second locking means. Thus, reaching of 
the first position and refilling of meteriirg chamber 6 are prevented in the discharge state, i.e,^ in the 
present embodiment in this rotational state of the actuation member IT relative to the locking element 18. 
In this state, the actuation member IT and valve element 5 can be depressed and released alternately 
multiple times in order to alternate between the intermediate position and the second ' position to 
discharge only one metered dose of liquid 4 in multiple steps or d i ^ t e o ntin ur k t el v . discont inuously ^ as 
desired. 

Jil0 -4 7 } Aft er conaplete or partial release of the liquid 4 frona the metering chaniber 6, the discharge 
device 4--7^:j^^teyed...l./jtxie_t.^red dose valve 2 can be switched or twisted back into its non-discharge state by 
relative rotation — preferably in the backwords direction — between the actuation meinber IT and the 
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element IS to 



second, locking means. 



the second stop 2.2,^ i.e-^ to unlock the 



Ji>04.gl] _Tlien, the valve element 5 will retixiii to its first position after release of the actuation miemher 
IT^ and the metering chamber 4 will refill with liquid 4 dne to the pressure in the container 3 acting on 
the Hqnid 4. 



i^ccording to the present invention, the intermediate position of the valve element 5 can he 
selected- WTnile in the first position, the second position cannot be selected directly and vice versa. 



iil OSC il In the first embodiment according to the present invention, the actuation member 1 7 is pressed 
dowo a nd rotated relative to the housing or locking element 18 by an angle of aboixt 90*^ for switching 
between the discharge state and the non- discharge state and vice versa, However^ any other suitable 
angle is possible. Depending on the structiare^ it might be necessary to twist in opposite directions for 
switching to the discharge state and non-discharge state^ respectively. However, it might also be possible 
to twist in the same direction in both cases. 

fOOSlI Fip- T shows a schematic cxtrved section of a part of the circxxmferential wall provided by the 
housing or locking element IS and illustrates the fei%eti-on i_fijLLT^^llQ3iio^ of the ^rB^A~^i^€s^sm: ^_Gxst/.B£i£Kmjd 
locking means. The housing or locking element IS comprises a recess 23, The recess 23 is radially open 
and preferably stepped in circumferential direction forming the fir^t stop 19 and second stop 22. The 
protruding portion 20 can engage into the recess 23. Fig. T represents the intermediate position in the 
discharge state as shown in ^fgv^=£ig-, 5. Arrow 24 represents the movement between the intermediate 
position and the second position in the discharge state. Arrow 25 represents the movement for switching 
between the discharge state and non-discharge state, i.e.^ the relative rotation between actuation member 
17 and the l^eHta:s±iirig : / lo ek 4:^5^ ho using/1 ockintJ element 18. jVrrow 2^ represents the movement between 
the intermediate position and the first position in the non-discharge state. 

XiHI^Z l - It is apparent firom fi^_£jg^ that the first stop 19 and the second stop 22 can be o^ve^^eo^i^e 
h5£passsd alternately by the rotation, i.e,^ if the first locking means is locked the second locking means is 
unlocked and vice versa. 

yoOfS:^^ Tn the present invention, the metered dose valve 2 allows the user to select three positions: 
<^a) the first position where the inlet valve 7 is open and the outlet valve 8 is closed; 



(b> the intermediate position (ready to use position) where both inlet and outlet valves 8 are 

closed ; 



Cc> the second position where the inlet valve 7 is closed and the outlet valve S is open. 



^Xarlc roj^^p. S4 3:s?.^illij:.ati o-n L>as:^k.elJ:^.a...JA.Qll.^~&3.Q. 
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f OO^^I Tlie rotating looking m.eclia.nism according to the present invention for allowing tlie proposeci 
function — in particular^ the first and/or second, stop 19, 22; the first and/or second loclcing means — may 
be located within the valve hody of the metered dose valve 2 or outside of the valve body. 

M?.fl^^.X already mentioned, the intermediate position and the discharge state may be reached from 

the first position by depressing^ andy then, by rotating or twisting the actuation menaber IT. The second 
i:>osition may be reached fiom the intermediate position by further depressing the actuation n^ ember IT, 
Xo refill the n^etering chamber 6, the user preferably counter rotates the actuation na ember 1 7 in the 
intemrediate position into the -fM^f=^-^4^N;^hm":ge _ p o g -d j s cb ar g^ state allowing the spring 15 to return the 
valve element 5 to the first position shown in ^i^J!i^ 4. Jn the first position, the inlet valve 7 is open 
allowing liquid 4 from the container 3 to enter the metering chamber 

f OOSiS l In the discharge state^ the user has fiill control over discharging_of the eot3elea^3f fe_£^mteiiJ;s of the 

metering chamber 6 by depressing the actuation member 17 from the intermediate position to the second 
position as many times as it takes to empty the metering chamber 6. 

iSM^ 57 L— _In order to allow easy handling without any stress, the volume of the mtetering chamber 6 is 
adapted to the discharge rate preferably such that the time for completely discharging one metered dose 
of liquid 4- from the chamber 6 exceeds at least 2 a- _se c o tK l s ^ in particular 5 sesimds^. Preferably, the 
volume of the metering chamber is about 5 |j.l to 2Q ml, in particular^ about 1 0 to 20 ml. 

TOPS 81 I n order to allow easy handling, the stroke of the actuation member 4r^--A^v^W e._17ZY-aly-€; element 
5 from the first position to the second position in actuation direction should exceed 2 rmn, in particular^ 5 
mm. 



jE^^4^a^-t€>--be-^^;»ted:Ji MISS U LtJua that also other suitable valve designs can foe used^ in particular^ with 

regard to the inlet valve 7 and the outlet valve 8, 

J006II1 T he discharge device 1 according to the first embodiment is adapted^ in particular, for use 
upside down,, i.e.^ with the discharge outlet or heg K - i / gae t u . atto o h ead/actu ^jdcm member 17 at the lower 
end, S^±^,,==Eigg* 1 to 6 show the discharge device 1 in the upright orientation, but with the liquid 4 already 
filling the upper part of the container 3 completely as it is the case in the upside down orientation. 

lilli ^ 1 1 „In the following, the discharge device 1 according to a second embodiment of the present 
invention will be described with reference to €f^i^i^^&^£±us^ S to lO, wherein merely main <iifferences 
between the second embodiment and the first embodiment will be emphasized. 

l iU^fTilrJ T he discharge device 4"-A^'g»etec^ d._J,jtojelisred dose valve 2 according to the present invention 
comprises a dip hose 27 connected to the inlet valve 7 of the metered dose valve 2 and a dip tube 28 
within the metering chamber 6 and connected to the outiet valve S. This allows^ in particular, upright 
vertical use, i.e-^ without inversion of the discharge device 1 . 
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HM MlSJL— ^F ig- S shows the disctiarge device 1 irt thie first position. Fig. 9 sliows the <iiscli.arge device 1 in 
the discharge state in the IntenTiecttate position- Fig. lO shows the discharge device 1 in the second 
position, i.e,^ during dischaa^ge of fluid 4, 

M>0^4-^ The op^ation and function of" the discharge device 1 and its metered dose valve 2 according to 
the second embodiment are basically the same as the ones of* the first embodiment- However, the rotating 
locking mechanism is constructed in a slightly different manner, 

^^%:e~h^i:j:sm^^/-4e^^ls4r ^ T he housin*3/1 poking; element IS has a ring-like form and is held by the 

cup 16. hi particular, the element IS comprises an upper ring section 29 and a spaced lower ring section 
30 as shown in ^4Sr=£igg* 8 to lO. The first ring section 29 comprises vertical recesses 23 aligned with 
protruding portions or lugs 20 of the actuation member 1 7 so that these lugs 20 can pass trough the ring 
section 29 when depressing the actuation member 17 firom the first position into the intermediate 
position. 

Xf10^^1_^ In this rotational state (non-discharge state), the lower ring section 30 forms the first stop 19 at 
which the lugs 20 a:h^^t "._.ab_iit. Fig. 9 shows the discharge device 1 in the intermediate position after 
twisting the actuation member 1 7 into the discharge state. 

fOO<ii7| In the discharge state, the upper ring section 29 forms the second stop 22 for the lugs 20 to 
prevent refilling of the metering chamber 6 that would happen otherwise if the spring 15 could return the 
valve element 5 into the first position. 

IPO^^Rf— ^I n the discharge state^ the Iixgs 20 are aligned with vertical slits or recesses 23 in the lower ring 
section so that the lugs 20 can pass through the lower ring section 30 when depressing the actuation 

member 17 firom the intermediate position into the second position shown in Fig. lO for discharging 

hquid 4 fiom the metering chamber 6 througlr the outlet valve 8 and the outlet channel 21 to the 
atmosphere. In the second embodiment, the outlet channel 21 is preferably formed by a hose-like 
protrusion of the actuation member 1 7 or the like. 

fOO^^I After release of the actuation m^ember 17, the biasing force of spring 15 returns the valve 
element 5 and actuation member 17 to the intermediate position shown in ^Bfe :__Eij SU. 9^ andj thus> stops 
discharge of fluid 4 fi-om the metering chamber 6. In this discharge state, the user can depress and release 
the actuation member 1 7 as many times as desired to discharge the liquid 4 from the metering chamber 6 
d4^get>ft^ir^iatel y„diaCQjatia3tUQM or in respective steps. 

jl >P 7.0 1 Finally^ the actuation mem.ber 17 can be twisted back into the non-discharge state. This is 

possible due to a respective circumferential space for the lugs 20 between the upper ring section 29 and - 
the lower ring section 30- Then, the spring 15 returns the valve element 5 and the actuation member 17 to 
the first position, and the metering charaber 6 is refilled with liquid 4 from the container 3 . 
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lOOTll A ciiscliarge device with a metered dose valve is proposed . "^ I li e m et e rx- e d d o * ^ o in wbicli tHe valve 
comprises an inlet valve, a metering ctiamber and an outlet valve. In order to allow disctiarge of flxiid 
from the metering chamber in mnltiple steps^, a user can depress and release an actuation memher 
multiple times in a selected discharge state wherein refill of the metering chamher with new liquid is 
prevented. 
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1 - Discharge device ^4r> with a metered, dose va.lve for metered discliarge of a pressurized lic^xiid 

wliereiii the ixietered dose val^^e t24 comprises a valve elemeot (S^) and a metering chiamher witti 
an associated inlet valve and an associated outlet valve fS?^^ wherein the outlet valve fS^ is closed and 
the inlet valve is open in a first position of the valve element so that the licxuid f'4i can fill the 

metering chamber with a metered dose^ and wherein the outlet valve ^^S^ is open and the inlet valve 
i:7-^ is closed in a second position of the valve element so that the liqnid ^^1^ is discharged from the 
metering chamber to the atmosphere,^ 



that an inteirmediate position of the valve element can be selected so that the inlet valve and outlet 
valve are closed^ wherein the valve element can be actuated and moved between the intermediate 
and the second position so that one metered dose of the liquid ^> can be discharged di^s^^ntix^rtittte^lry 

di s oonti rmonsl v or in more than one actiiation of the vstlve element ^S^r^ 



2, Discharge device according to claim 1^ characterized in that the valve element (5) is biased 
into the j5rst and/or intermediate position. 

3. Discharge device according to claim 2, characterized in that the valve element (^5> is biased 
by means of a spring (15), preferably wherein the spring (15) is located within the metering 
chamber (6>. 

A-\ Discharge device according to any one of the preceding claims, characterized in that the 
valve elem.ent (5> is depressible^^ preferably by means of an actuation member (17), lilce a 
discharge head, against the biasing force from the intermediate position into a second 
position. 

5. Discharge device according to any one of the preceding claims, characterized in that the 
valve element (5) is depressible^ preferably by means of an actuation na ember (17), like a 

discharge head, against a biasing force from the first position into the intermediate position- 
preferably until a first stop (19) is reached defining the intermediate position. 



characterized in 




3S:d^rJg:r:Aip^S:p-^.ci:fi.&ati£iii JQa.ckjg-t-MQ-.JZ.4.Ql-l-6-j63- &- 
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6. Oischarge device accor<iin.g to any one of ttte preceding claims, characterized in ttiat tlcie 
discharge device (1) comprises a first locking means for selectively lockdng valve actuation or 
movenaent from the intermediate position into the second position. 

Discharge device according to claims 5 and characterized in that the first locking means 
comprises the first stop (19). 

8. Discharge device according to claim 6 or 7^ characterized in that the first locking means is 
locked and nnlocked by rotating the valve element (5^, an associated actuation member (^17^^ 
like a discharge head^, and/or a hoiising or locking element CIS) of the discharge device (1). 

9- Discharge device according to any one of the preceding claims, characterized in that the 
discharge device (1> comprises a second locking means for selectively locking valve actuation 
or movement from the intermediate position into the first position. 

10. Discharge device according to claim 9, characterized in that the second locking means 
forms a second stop C22) preventing movement of the valve element (5> from the intermediate 
position into the first position due by a biasing force, when the second locking means is 
locked. 

1 1. Discharge device according to claim 9 or lO, characterized in that the second locking 
means is locked and unlocked by rotating the valve element (5), an associated actuation 
member (17), like a discharge head, and/or a housing or locking element CIS) of the discharge 
device (1). 

12. Discharge device according to any one of claims 6 to 8 and according to any one of 
claims 9 to 11, characterized in that the first locking means is unlocked when the second 
locking means is locked and vice versa. 



13. Discharge device according to any one of claims 6 to 12^ characterized in that the 
discharge device CI) comprises an actuation member Cl'^)^ like a discharge head, associated to 
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the valvo elemetit (5), wh.ereia the a-otviation iaaencil?er (^IT) comprises a prefSarably protruding 
portion engageahle into a recess of a Housing or locking member (18) ojF the 

d-ischarge device (1) or metered dose valve (2> for forming the first and/or second locking 
means. 

14. Oischarge device according to siny one of the preceding claims, characterized in that 

the discharge device (1) or its metered dose valve (2) is designed such that the time for 
completely discharging one metered dose of liqnid (4> firom the metering chamher (6) in the 
second position exceeds at least 2 preferably at least 5 s. 

15. Discharge device according to any one of the preceding claims, characterized in that 
the discharge device <i) or its metered dose valve (2) can be switched between a discharge 
state and a non-discharge state, in particular by twisting an actuation member (^17), like a 
discharge head, or a housing or locking element <1S). 
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A. discharge iievice witli a. metered dose valve is proposed, Xhe nietered dose valve coniprises an 
inlet valve, a metering cliamber and an ontlet valve. In order to allow discharge of flixid from, tlie 
metering chamber in mu-ltiple steps » a laser can depress and release an actuation member rauiltiple 
times in a selected discharge state wherein refill of" the nxetering chamber with new liquid is 
prevented- 



